The Niger delta region of Nigeria being the sole oil producing region of the nation has witness increase anthropogenic activities over the last three decades. (1986, 2002 & 2016) 
INTRODUCTION
There have been so much changes across the eco-environment of Niger Delta Region of Nigeria since the discovery of oil in commercial quantity. Increase anthropogenic activities aiming at exploring and exploiting the natural resources in the region has given rise to alteration of the natural Land use/land cover and it is believed that this has in turn affected the Land Surface Temperature (LST) dynamics. Since the 1970s, satellite remotely sensed data has been offering considerable advantages in monitoring environmental changes, especially for detecting Land use/land cover changes and retrieving land surface temperature (LST). Also, availability of these remotely sensed data on a time series bases makes investigation of environmental phenomenon such as Land use/land cover, land surface temperature (LST) etc. achievable. Orhan et al., (2014) , opined that remote sensing is extremely useful for understanding the Spatio-temporal land cover change in relation to the basic physical properties in terms of the surface radiance and emissivity data. Xian and Crane (2015) etc. in their studies, all corroborated that land use/cover change can alter Land surface temperature significantly. Thus investigating the relationship between LULC change and LST for a region like Niger Delta that has experience serious eco-environment alteration is pertinent. Hence the aim of this study is to evaluate the relationship between Land use/land cover and land surface temperature (LST) from 1986-2016 using Remote sensing and Geographic Information System Technique.
II. MATERIAL AND METHOD

A. Study Area
The Niger Delta Region (shown in Figure 1 ) lies in the southern part of Nigeria where the River Niger divides into numerous tributaries ending at the edge of the Atlantic Ocean. It is bordered to the south by the Atlantic Ocean and to the east by Cameroon. It lies between longitude 4º 30' -9º 50'E and Latitude 4º 10' -8º 0'N. 
1) Image Processing and Data Preparation
For the eleven Landsat scenes of images to be use together for spatial and temporal analysis of LULC change studies, image processing was carefully carried using ERDAS IMAGINE and ENVI software.
2) Atmospheric and Radiometric Correction
For a successful operation of atmospheric and radiometric correction, ATCOR for ERDAS IMAGINE was used. ACTOR is an application which can be installed as an extension in ERDAS Imagine and used for atmospheric and radiometric correction. There are two ATCOR models available, one for satellite imagery, the other one for airborne imagery. The application uses various sensor-specific parameters describing the geometry and radiometry of the target image to implement atmospheric correction. The required input data are usually recorded by the earth observing satellite vendor as a metadata file. Hence, for this study, the metadata information was extracted and used to build calibration parameter in excel and then imported to ATCOR in ERDAS IMAGINE to implement atmospheric correction of each scene of Landsat 5-TM, Landsat 7 ETM+, Landsat 8-OLI images respectively. The steps are as follows: From the min/max radiance for each band, Lmax, Lmin , the radiometric offset c0 and slope or gain c1 for ATCOR's ".cal" file are calculated as :
The factor 0.1 converts from radiance unit [W(m2* s-1* μ-1)] into the ATCOR for ERDAS IMAGINE radiance unit [mW/(m2 * sr1* μm1)]. III. The generated calibration file along with the sun elevation angle (as at the time the image was acquired) was then used to implement atmospheric correction in the ATCOR module in ERDAS IMAGINE environment for each scene of Landsat 5-TM, Landsat 7 ETM+, Landsat 8-OLI images respectively.
3) Geometric Correction and Final Data Preparation
Geometric correction aimed at rectifying image coordinates to existing ground coordinates. All the Landsat images being a level IG fully processed product implied that the image was geometrically standardized. Nevertheless, as a check, the ground point coordinates spread across the study area were charted on the images using ENVI software and they corresponded without significant difference. Furthermore, Landsat 5-TM and Landsat 7 ETM+ images were co-registered to Landsat 8-OLI being the most recent image. This final geometric operation ensured that Landsat 5-TM, Landsat 7 ETM+, Landsat 8-OLI images were all rectify together. Finally, subseting and integration was done to generate/extract the spatial extent of the study area from eleven scene of Landsat images.
C. Development of Image Classification Scheme and Land Use/Land Cover classification
Since Image classification is the process of assigning pixels of continuous raster image to predefined land cover classes, there was need for development of classification scheme. Hence, before the image were classified, field reconnaissance was carried out to identify and developed land use/land cover classes. The land use/land cover classes identified and used for the study were as shown in 
1) Converting Digital Numbers (DN) to Spectral
Radiance (L) L = Lmin + ( Lmax -Lmin ) * (DN/2 n -1) …(3) where: L is the spectral radiance; L min is the spectral radiance that is scaled to QCALMIN; L max is the spectral radiance that is scaled to QCALMAX; QCAL is the DN. A model was built in ArcGIS for it calculation.
2) Converting Spectral Radiance to Kelvin Temperature (T °K)
T °K = ( …(4) where T o k is radiant surface temperature (in Kelvin); K2 is calibration constant 2; K1 is calibration constant 1; and L is the spectral radiance at sensor. Table 1 shows the Sensors Constant Calibration information. 
4) Conversion of Kelvin Temperature to LST in Celsius
LST C = Ts -273 … (6) where LST C is temperature in degree Celsius and Ts is the emissivity corrected Land Surface Temperature in degrees Kelvin.
III. DATA ANALYSIS AND RESULT DISCUSSION
This section presents and discusses the results of LULC classification, evaluation of LST and the relationship between LULC and LST.
A. LULC Classification Results
The The high density built-up areas had higher percentages of both user' (83%, 86% and 90% respectively) and producer' (71%, 86% and 84% respectively) accuracies followed by low density built-up areas/exposed surfaces. The map of figure 2 above shows the initial distribution of LULC of in 1986. It could be seen that the study area was a healthy eco-environment as a greater part of it environment was still naturally vegetated environment. A large magnitude of forest could be seen clearly in Ondo, Edo, Akwa Ibom, Cross River and the boundary between Delta, Imo and Rivers states. figure  3 , it could be seen clearly that there has been alteration. The spatial extent of high density built up, low density built up/exposed surface, water, sand deposit and vegetation increased whereas, the forested area suffered depletion mostly in Ondo, Edo, Akwa Ibom, Cross 4 shows that high density built up and low density built up/exposed surface continue to increase and depletion of the forest continued in virtually all the states. But vegetation magnitude this time was reduced in all the states as a result of settlements sprawl and mangrove surprisingly was increased in all the coastal states probably due to improved strategy of oil spillage amelioration and amnesty intervention that reduced the incident of pipeline vandalism.
B. Land Surface Temperature Result and Discussion
This section illustrates the spatial distribution of Land Surface Temperature in the year 1986, 2002 and 2016 and also accesses the dynamics across the years. Exposed surface showed reduction in the temperature which corresponds to the reduction of exposed surface between the year 1986 and 2016. while Sand deposit showed increased temperature by 2.02 ⁰C. 
IV. CONCLUSION
This study has revealed useful information about Land Use/Land cover (LULC) and Land Surface Temperature (LST) changes in the Niger Delta. From 1986 to 2016 all the Land use/land cover classes was considerably altered from its initial state. Also, the result of LST assessment indicated that LST continued to increase across the 30years period. As at 1986 the lowest LST was 19.4 ⁰C while the highest LST was 29.89⁰C but in 2002 it increased to a minimum of 19.8⁰C while the maximum temperature rose to 30.9 ⁰C and in 2016 it ranges further increased to lowest of 19.9⁰C and maximum of 31.1⁰C. On the overall, the minimum LST increased by 0.5⁰C while the maximum LST increased by 1.21⁰C. Evaluation of the relationship between LULC change and LST across the study area showed that the spatial and temporal variation of temperature result followed the pattern of LULC changes overtime and heat intensity appears to be at the peak in the high density settlement areas and low at the vegetated areas (forest, mangrove and vegetation). The analysis revealed an increase of LST by 1.78 0 C at the rate of 0.059 0 C/year in high density built up due to increase in settlement growth. These results therefore has confirmed the assertion that changes in Land Use Land cover has an impact on the climate change in the Niger delta region of Nigeria.
